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(54) CONTROLLER FOR ELEVATOR 

(57)Abstract: . ., V 

PROBLEM TO BE SOLVED: To provide a controller for an elevator capable of ? y ^i ^ftwil 



restraining pulsation torque components produced by a current detector, an 
inverter and a motor, and ensuring the superior riding comfort. 
SOLUTION: This controller for an elevator has an offset compensating amount 
operation means to adjust an offset value to be added to the output of a current 
detector of an AC motor to restrain the pulsation of a frequency component same 
as a frequency of an inverter among the pulsation components produced in the 
AC motor, whereby eliminating the DC current component flowing in the AC 
motor, restraining the pulsation torque component produced in the output of the 
motor, and ensuring superior riding comfort. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The inverter which supplies the alternating current of an adjustable electrical potential 
difference and a variable frequency to the AC motor which carries out rise-and-fall actuation of the 
riding cage of an elevator, The rate command machine which generates the rate command of said motor, 
and the speed-control machine which generates a command for the torque which should be generated 
by said motor so that the rate of said motor may follow said rate command, The current detector which 
detects the current which flows on said motor, and the offset setter which applies a predetermined 
value to the current detecting signal which said current detector outputs, and outputs a new current 
detecting signal, In the control unit of the elevator equipped with the current limiter which controls said 
inverter using the output of said offset setter so that the current according to said torque command 
flows on said motor It has the amount arithmetic unit of offset compensation which adjusts the value 
applied to the output signal of said current detector by said offset setter. Said amount arithmetic unit of 
offset compensation is a control unit of the elevator characterized by outputting an adjustment value so 
that the pulsating component of the same frequency as the frequency of said inverter may be controlled 
among the pulsating components generated by said motor. 

[Claim 2] It is the control unit of the elevator characterized by said amount arithmetic unit of offset 
compensation calculating an adjustment value in claim 1 based on the oscillating component of said 
riding cage. 

[Claim 3] It is the control unit of the elevator characterized by calculating an adjustment value based on 
the pulsating component by which said amount arithmetic unit of offset compensation is contained in 
the rate of said motor in claim 1 . 

[Claim 4] The inverter which supplies the alternating current of an adjustable electrical potential 
difference and a variable frequency to the AC motor which carries out rise-and-fall actuation of the 
riding cage of an elevator, The rate command machine which generates the rate command of said motor, 
and the speed-control machine which generates a command for the torque which should be generated 
by said motor so that the rate of said motor may follow said rate command, q shaft current command 
machine which generates the command of the field of said motor, and the current component (q shaft 
current component) of the direction of a right angle based on said torque command, The field of said 
motor, and d shaft current command machine which generates the command of the current component 
(d shaft current component) of this direction, The current detector which detects the current which 
flows on said motor, and the offset setter which applies a predetermined value to the current detecting 
signal which said current detector outputs, and outputs a new current detecting signal, The coordinate 
transformation machine which changes the new current detecting signal from said offset setter into d 
shaft current component of the field of said motor, q shaft current component of the direction of a right 
angle, the field of said motor, and this direction, The current limiter which generates the field of said 
motor and the command of q shaft voltage component of the direction of a right angle which should be 
outputted with said inverter so that q shaft current component and d shaft current component from said 
coordinate transformation machine may follow said q shaft current command and d shaft current 
command, the field of said motor, and the command of d shaft voltage component of this direction, So 
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that the electrical potential difference according to the 2nd coordinate transformation machine which 
changes the command of each voltage component from said current limiter into the command of the 
phase voltage impressed to said motor, and the command of said phase voltage may be impressed to 
said motor In the control unit of the elevator equipped with the equipment which controls said inverter It 
has the amount arithmetic unit of offset compensation which adjusts the value applied to the output 
signal of said current detector by said offset setter. Said amount arithmetic unit of offset compensation 
is a control unit of the elevator characterized by outputting an adjustment value so that the pujsating 
component of the same frequency as the frequency of said inverter may be controlled among the 
pulsating components generated with said AC motor based on the pulsating component of each voltage 
component command from said current limiter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention controls the pulsating component which produces an 
elevator in the output of a motor which carries out rise-and-fall actuation about amelioration of the 
control device of an elevator, and improves a degree of comfort. 
[0002] 

[Description of the Prior Art] An inverter spreads by development of a power electronics technique in 
recent years, and the power source of an adjustable electrical potential difference and a variable 
frequency can be supplied now to an AC motor. In response, the AC motor excellent in maintenance 
nature can be conventionally applied now for the application which had applied the DC motor. Also in the 
field of the elevator which needs to manage motor generating torque to high degree of accuracy, the AC 
motor is adopted instead of the conventional DC motor. 

[0003] By the way, importance is attached to a degree of comfort, and in order to realize this, it is 
necessary by the elevator to control smoothly the output torque of the AC motor which carries out 
rise-and-fall actuation of the riding cage from starting to a halt. Especially near the resonance 
frequency an oscillation is amplified by the effect of the rope of an elevator, it is desirable to make small 
the pulsating component contained in the output torque of a motor infinite. 

[0004] On the other hand, when the dc component is contained in the power source supplied to an AC 
motor from an inverter as everyone knows, the output torque of a motor is overlapped on the pulsating 
torque of the same frequency with an inverter output frequency. 

[0005] As a technique which controls this pulsating torque, some which are known well have offset 
amendment of a current detector, for example, it is indicated by JP,7-1 87529.A. This technique offsets 
an offset part contained in the output signal of a current detector by memorizing an offset part 
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contained in the output of a current detector at the time of an elevator halt to which the current is not 
flowing, and amending that storage value as a zero point of a current detection value. 
[0006] However, with the above-mentioned conventional technique, examination is not made about a 
part for the direct current which originates in an inverter or a motor and is generated. For th.s reason, 
only a part for the torque pulsation which originates only in an offset part of a current detector and is 
generated could be controlled, but in order that the torque pulsation which originates in an inverter or a 
motor and is generated might remain, there was a problem in an improvement of the further degree of 
comfort. 

[Problem(s) to be Solved by the Invention] The technical problem of this invention controls the pulsat.ng 
torque component produced in the output of a motor in view of the above-mentioned trouble, and is to 
offer the control unit of a suitable elevator to secure a good degree of comfort. 

[Me^ns for Solving the Problem] The above-mentioned technical problem is solvable by establishing an 
amount operation means of offset compensation to adjust so that pulsation of the same frequency 
component as the frequency of an inverter may be controlled among the pulsating components which 
generate the offset value applied to the output of the current detector of an AC motor with an AC 

[0009] Here, the amount operation means of offset compensation calculates an adjustment value based 
on the oscillating component of a riding cage. 

[0010] Moreover, the amount operation means of offset compensation calculates an adjustment value 
based on the pulsating component contained in the rate of a motor. 

[001 1] Moreover, an adjustment value is calculated based on the pulsating component conta.ned in the 
electrical-potential-difference command value of each component of q shaft from a current l.miter, and 
d shaft. 

[0012] ...... 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained using a 

drawing. \- 
[0013] Drawing 1 shows the control unit of the elevator by 1 operation gestalt of th.s invention. 
[0014] In drawing 1 , the alternating voltage of AC power supply 51 is changed into a direct current by 
the converter 52, and smoothness of this direct current voltage is carried out with a smoothing 
capacitor 53 and the direct current by which smoothness was carried out is an inverter 54 further, and 
is changed into the alternating current of an adjustable electrical potential difference and a variable 
frequency. The output of an inverter 54 is supplied to AC motor 56, and, thereby, is driven at variable 
speed in AC motor 56. The revolving shaft of this AC motor 56 is connected to a sheave 2, it rides 
through the rope 4 twisted around this sheave 2, and a balance weight 3 is connected with a cage 1 . 
Therefore, it rides according to the revolution of AC motor 56 2, i.e., a sheave, and a cage 1 goes up and 
down Furthermore, the revolving shaft of AC motor 56 is connected to the rate detector 58. An 
encoder etc. is used for the rate detector 58 and the rotational speed of AC motor 56 is detected. 
Moreover, 55a, 55b, and 55c are current detectors which detect the current which flows on a motor for 
every phase. 

[0015] If rate command omega* is now outputted from the rate command machine 61, deflection 
deltaomega with the output signal omega of the rate detector 58 will be inputted into the speed-control 
machine 62 The speed-control machine 62 works according to this deflection, and that output signal 
becomes torque command signal T* of AC motor 56. Output signal T* of the speed-control machine 62 
is inputted into q shaft current command machine 63, and q shaft current command Iq* according to 
torque command signal T* calculates it with q shaft current command vessel 63. q shaft current 
command Iq* is the command of the component which intersects perpendicularly with the direction of a 
field of AC motor 56, and is inputted into a current limiter 65. d shaft current command machine 64 
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calculates d shaft current command Id* related to the magnetic flux of AC motor 56. d shaft current 
command Id* is the field of AC motor 56, and the command of this direction component, and this d shaft 
current command signal Id* is also inputted into a current limiter 65. 

[0016] The value (iufb=iu-iou, ivfb=iv-iov, iwfb=iw-iow) which deducted the offset values iou, iov, and iow 
of each phase set up by the approach of mentioning later to the offset setters 70a~70c from the current 
detection values iu, iv, and iw of each phase detected with the current detectors 55a-55c is inputted 
into the uvw/dq coordinate transformation machine 68. With the uvw/dq coordinate transformation 
vessel 68, coordinate transformation which changes into the field of a motor, the current component (q 
shaft current component) of the direction of a right angle, and the field of a motor and the current 
component (d shaft current component) of this direction the current detection values iufb, ivfb, and iwfb 
of each phase amended by the offset setters 70a~70c is performed, and the conversion values Iqfb and 
Idfb are outputted to a current limiter 65. A current limiter 65 works so that the detection values Iqfb 
and Idfb may follow current command Iq* of d shaft and q shaft, and Id*, and it outputs each command 
value Vq* of q shaft voltage component which should be outputted with an inverter 54, and d shaft 
voltage component, and Vd* to the dq/uvw, coordinate transformation machine 66. The dq/uvw 
coordinate transformation machine 66 performs coordinate transformation changed into the electrical 
potential difference of each phase from each electrical-potential-difference command value of d shaft 
and q shaft, and outputs electrical-potential-difference command vu* for every phase, vv*, and vw* to 
the PWM pulse generator 67. Here, the operation which the dq/uvw coordinate transformation machine 
66 performs is inverse transformation of the coordinate transformation which the uvw/dq coordinate 
transformation machine 68 performs. Furthermore, in the case of a synchronous motor, a criteria phase 
required for coordinate transformation integrates with and computes the speed detection value omega, 
and, in the case of an induction motor, integrates with and computes the inverter frequency omega 1 
which added skid frequency omegas to the speed detection value omega. This phase operation and 
operation of a skid frequency are called vector control, are not illustrated here for a well-known 
technique, but are omitted. 

[0017] In the PWM pulse generator 67, the PWM pulse signal which drives an inverter 54 based on 
electrical-potential-difference command vu* of each phase from the dq/uvw coordinate transformation 
machine 66, vv*, and vw* is outputted to an inverter 54. PWM control is performed by the PWM pulse 
signal from the PWM pulse generator 67, and the output voltage of an inverter 54 and an output 
frequency are controlled by the inverter 54. Thus, the pulsating component of the torque produced in 
AC motor 56 can be controlled by controlling the current which flows to AC motor 56. 
[0018] Drawing 2 is drawing showing the detail of the amount arithmetic unit 71 of offset compensation. 
In drawing 2 , the vertical vibration detector 69 is attached in the riding cage 1, and detects the vertical 
vibration in a riding cage. The detected offset value which the oscillating detection value ac in a cage is 
inputted into the amount arithmetic unit 71 of offset compensation by riding, and is applied to each 
phase current based on this oscillating detection value is adjusted. Specifically, 1f component detector 
71 1 extracts 1f oscillating component from the oscillating detection value ac of the vertical vibration 
detector 69 first. Here, the riding cage oscillating component produced when a direct current flows to an 
AC motor is the same frequency as the inverter frequency omega 1, and is made to call this an 
oscillation of 1f component (a motor output pulsating torque of 1f component). Next, 1f oscillation 
extracted by 1f component detector 71 1 is inputted into the offset regulator 712. In the offset regulator 
712, the offset values iou, iov, and iow to which inputted 1f oscillation becomes small are chosen, and it 
outputs to the offset setters 70a-70c. The vertical vibration of a riding cage is controlled by performing 
such actuation automatically. 

[0019] As mentioned above, in order to adjust the offset value of each phase based on the value which 
detected the vertical vibration of a riding cage according to this invention, even if there is a factor which 
generates a direct current on an inverter or the motor itself in addition to the offset component of a 
current detector, the direct-current component which flows to an AC motor can be removed, and the 
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pulsating torque component produced in the output of a motor can be controlled. Consequently, the 
control unit of the elevator which can secure a good degree of comfort can be offered. 
[0020] Drawing 3 is drawing showing the 2nd operation gestalt of this invention. The basic configuration 
is the same as drawing 1 , the same part number is attached to the same equipment as drawing 1 , 
explanation is omitted, and only the configuration and its actuation of the amount arithmetic unit 71 of 
offset compensation used as the description are explained. The point of difference with drawing 2 is a 
point of asking for 1f oscillating component from the rate detector 58 of an AC motor rather than 
carrying out direct detection of the 1f oscillation of the riding cage produced when a direct-current 
component flows to an AC motor. Since it rode and 1f oscillation of a cage is generated by the pulsating 
torque of an AC motor as mentioned above, the effect of pulsation appears also in the rate of a motor. 
By using this phenomenon, the vertical vibration detector 69 which was required of the operation gestalt 
of drawing 2 can be omitted, and the same effectiveness as the operation gestalt of drawing 2 can be 
realized by low cost. 

[0021] Drawing 4 is drawing showing the 3rd operation gestalt of this invention. The basic configuration 
is the same as drawing 1 , the same part number is attached to the same equipment as drawing 1 , 
explanation is omitted, and only the configuration and its actuation of the amount arithmetic unit 71 of 
offset compensation used as the description are explained. The point of difference with drawing 2 is a 
point of asking for 1f oscillating component from electrical-potential-difference command Vd* of d shaft 
of current detection equipment 65, and q shaft, and Vq* rather than carrying out direct detection of the 
1f oscillation of the riding cage produced when a direct-current component flows to an AC motor. As 
mentioned above, a riding cage oscillation of 1f component is generated by the pulsating torque of an 
AC motor, and this pulsating torque originates in the direct-current component of an AC motor. In the 
usual operational status which pulsating torque has not generated, the electrical-potential-difference 
command of dq shaft which is a system of rotating axes serves as the amount of direct currents, 
respectively. However, if a direct-current component is overlapped on an AC motor, on rotational 
coordinates, a pulsating component is overlapped on the amount of direct currents, it appears, and the 
frequency of this pulsating component is in agreement with the frequency of a pulsating torque 
component, i.e., 1f oscillation frequency of a riding cage, further. By using this phenomenon, the vertical 
vibration detector 69 which was required of the operation gestalt of drawing 2 can be omitted, and the 
same effectiveness as the operation gestalt of drawing 2 can be realized by low cost. Furthermore, since 
a speed detection value is not needed like the 2nd operation gestalt of drawing 3 , it has the description 
which can be applied also when the speed-control configuration of an AC motor is formed into rate 
sensor loess. 

[0022] In the above explanation, it is clear that this invention is applicable also about the case to which 
the current detectors 55a-55c detect all the source resultant pulse numbers of a motor where a part 
for a plane 1 is detected from other two phases using the relation of iu+iv+iw=0 although it had three 
pieces. 
[0023] 

[Effect of the Invention] As explained above, in order according to this invention to detect the value 
equivalent to the vertical vibration component of a riding cage, or it and to adjust the offset value of 
each phase based on the value of the oscillating component, even if there is a factor which generates a 
direct current on an inverter or the motor itself in addition to the offset component of a current 
detector, the direct-current component which flows to an AC motor can remove, and the pulsating 
torque component produced in the output of a motor can control. Consequently, the control unit of the 
elevator which can secure a good degree of comfort can be offered. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the control unit of the elevator by 1 operation gestalt of this invention. 

[Drawing 2] Drawing explaining the detail of drawing 1 . 

[Drawing 3] Drawing explaining the 2nd operation gestalt of this invention. 

[Drawing 4] Drawing explaining the 3rd operation gestalt of this invention. 

[Description of Notations] 

1 [ — A rope, 51 / — AC power supply, ] — A riding cage, 2 — A sheave, 3 — A balance weight, 4 52 - 

- A converter, 53 — A smoothing capacitor, 54 — An inverter, 55a, 55b, 55c — A current detector, 56 

— An AC motor, 58 — Rate detector, 61 [ — d shaft current command machine, ] — A rate command 
machine, 62 — A speed-control machine, 63 — q shaft current command machine, 64 65 — A current 
limiter, 66 — A dq/uvw coordinate transformation machine, 67 — PWM pulse generator, 68 [ — The 
amount arithmetic unit of offset compensation 711— If oscillating component detector, 712 If offset 
regulator. ] — A uvw/dq coordinate transformation machine, 69 — A vertical vibration detector, 70a, 
70b, 70e — An offset setter, 71 • - — ' •< ~ • 



[Translation done.] 
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tab. *-©fittjsa-©*cstJ^T&ffi<D*7-tv h« 

20 ott), X^-^K^nSit^«^f&#£Bfc£T£. 
[0B©fSW«£lBBJl] 

[Hi] *»HJ©-*JS^^{cJ;5xi/^-^©f6iJ«g 
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fflSg, 7 1 2- 1 f *7ty hUSgi. 
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